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Pedestrian Safety
In Maine
Per Garder
June 28, 2002

ABSTRACT

The am of this report is to suggest changes in geometric and physica layout, legis-
|ation, enforcement practices, training of children, and other educationd activitiesto
improve the safety of pededtrians in the State of Maine. The report includes a
thorough review of literature and andysis of crashes, interviews with pedestrians of
different ages and abilities as wdl asinterviews with planners and engineers.
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EXTENDED ABSTRACT

For amore thorough summary, see page 15.

Introduction

The primary objective of this project isto in-form
the agency of how pededtrian traffic safety can be
improved in the State of Maine. It should be re-
membered that there are extra-vulnerable road
users, i.e, the very young, the very old, the visu-
aly impaired, the mobility impaired, and the men-
tdly challenged who aso have a right to get to
their destinations as independently as possible.

The attractiveness of fadilities is a differ-
ent—and very important—factor in promaoting
walking as a mode of transportation. We know
that people want direct, aestheticaly pleesng and
safefadilities.

Target Communities

Crash data from al of Maine was anadlyzed. Be-
sides that, Bangor, Paris/Norway (Oxford Hills),
Camden, Hdlowdl and Brunswick were selected
as representative for the state and have been the
focus of in-depth studies. Problems and solutions
identified at these communities may be applicable
to other towns as well.

Crash Data

A totd of 1589 pedestrian crashes were re-
ported in 1994 - 1998. A tota of 81 people
were fatdly injured during that 5-year period.
Ten percent of them were below the age of 18
whereas 42% were 65 or older.

Observed versus Expected Crash Num-
bers

Pedestrian crash numbers were predicted at 115
randomly chosen locations in the target communi-
ties. The reaults of this andyss are summarized
in Table 1. The predicted numbers are cacu-
lated based on pededtrian and vehicle volumes
only, as an average of one British and one Swed-
ish modd. In other words, if the locations were
of “typicd European standards’ then the ob-

served number should be close to the predicted
one.

Tablel Predicted and observed pedestrian
crash numbers, Maine

Area Predicted Observed
number of number of
pedestrian pedestrian

crashes crashes
1994-98 1994-98

Bangor, CBD 4.24 3
Bangor, outside CBD 2.70 7
University of Maine 344 2
Rest of Penobscot County 116 1
Hallowell 164 1

Camden 2.65 1
Brunswick 2.38 8

Oxford Hills 291 16

SUM Maine 211 39

It is clear tha the ‘randomly’ chosen locations,
on average, have more crashes than ‘typica’
European locations (with those traffic volumes)
would have had. The difference between the ob-
served tota number and that predicted is Satisti-
cdly dgnificant. However, the low-speed envi-
ronments of downtown Bangor, Hdlowdl and
Camden as wdl as the University of Maine cam
pus have better safety than the moddls predict.

Table 2 shows the safety of different
crosswak layouts. Stidicdly sgnificant devi-
ances are found for only a few layouts. Clearly
more dangerous than predicted are the wide,
high-speed, unmarked locations and the wide,
medium-speed, unmarked locations.  Also more
dangerous are high-speed, marked, wide loca
tions and medium-speed, marked wide locations.
Not detigicdly sgnificant deviances were found
for severd layouts. Somewhat more dangerous
than predicted are high-speed unmarked narrow
streets and medium-speed unmarked narrow
dreets.  All types of low-speed locations are
safer than expected except for the sgndized
ones. It should be noted that there was not a



sngle pedestrian crash in an unmarked, low-
speed |ocation.

Table2 Predicted and observed pedestrian
crashes by typical speed, street width
and control

Speed 2-lane >2-lane
Pred. Obs. Pred. Obs.
Unmarked lo- low 263 0 0.00 0

cation med 008 1 221 9

high 065 2 021 5
Marked cross- low 543 3 0.20 0
wak,nosig- med 000 O 229 6
nalorbarel i 14 1 053 5
Marked cross- low 1.76 1 111 0
wakw.bard, med 000 O 000 O
no signal high 000 0 000 O
Marked low 000 O 152 3
crosswalk,  med 025 1 083 1
signal high 02 0 o011 1
Risk

In the previous section, vehicle volume was used
as an explanatory variable for predicting if a lay-
out is safer or less safe than ‘average” Table 3
shows the risk per crossing pedestrian without
normaizing for vehicle flow. We can then see
that the risk varies a lot between the different
communities. It is very low on the Universty of
Maine campus and for Route 1 through Camden,
both low-speed environments. The risk is rea
sonably low in downtown Bangor and Hallowell
as well as & most other locations studied in Pe-
nobscot county. However, the risk is high on the
outer sections of State Street and Main Street in
Bangor as well as for pedestrians crossng Maine
Street in Brunswick. The risk is very highin Ox-
ford Hills (for pededrians crosing the Man
Streets of Norway and South Paris).

Table3 Observed pedestrian crashes per million
pedestrians, Maine summary

Town No.of Observed Crashes
crossing crashes permillion
pedestrians 1994-98 crossings

per day
Bangor, CBD 6174 3 0.27
Bangor, outside CBD 1670 7 230
University of Maine 8333 2 013
Rest of Penobscot 1680 1 0.33
Hallowell 1863 1 0.29
Camden 3990 1 014
Brunswick 2000 8 220
Oxford Hills 1467 16 5.98
SUM Maine 27177 39 0.79
Connecticut 9320 40 121
Speeds

The number of fatal pedestrian crashes throught
out the state was compared to the total number
of pedestrian crashes for different speed limits.
The ratio between the two numbers is the likeli-
hood a crash will result in a fatdity. Figure 1
presents these results.

Probability of Fatality

60% —
50%
40%
30%

7
20% ;\
0% ] [~
20 40 60
Speed limit (mph)

Percent fatal

|+Most|ikely —&E— Minimum —&— Maximum |

Figure1 Speed limit and probability of afataity
with 95% level of confidence

Behavior

The traffic safety of a pedestrian who is crossing
a dreet is influenced by many factors. If a pe-
destrian wishes to cross a street when there are
many vehices going by, he/she can either wait for
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a‘safe’ gap to occur, for a vehicleto dow down
or stop for himv/her, or just wak out into traffic
hoping for the best. This third option is primarily
chosen by intoxicated people—or by mistake by
avisudly impaired person. But a ‘normd’ per-
son in a hurry may dso choose that option. And
very young children may do it because they do
not redlize the dangers. Measures to provide
safety for people walking sraight out into traffic
may be different than measures aming & provid-
ing safety for people choosing ether of the other
two options. It should be taken into account that
introducing measures providing safety for the
group “waking straight out into traffic,” such as
legidating pededtrian priority may increase the
frequency of that behavior.

Survey of Students and Their Parents

A survey was adminigtered in four of the five tar-
get communities. A totd of 308 students and
their parents participated. The percentage of
people who aways or frequently walk to school
varies from 4% for Halowel to 25% for Bruns-
wick. The most common reason people do not
walk or ride abicycle to school isthat it istoo far
or takes too long. Some people aso report that
it istoo unsafe. The parents were asked “When
(if) your child waksrides a bike to school, do
you worry that he/she may be @) involved in a
traffic accident; b) assaulted by other child; ¢) as-
saulted by an adult. The responses are summea-
rizedin Table 4.

The parents were also asked about spe-
cific improvements. The answers show that par-
ents want to give the highest priority to inddling
more crosswalks closdly followed by the use of
more barrels or other devices to make cross-
waks more visble. To sgnaize more locations
was a more common answver than adding more
crossing guards.

Among other things, students were asked
to point out dangerous locations in their commu-
nity. Results are given in the main text.

Table4 Portion of parents who frequently
worry about their child’s safety

Traffic Assault by Assault

child by adult
Oxford Hill'selement. 19% 8% 11%
Oxford Hill’shigh school 9% 0% 1%
Halowell (element.) 26% ) 15%
Camden (K-5) 14% 0% %
Camden middle school 18% 1% 6%
Brunswick (2-8) 16% 2% 10%

Conclusions and Recommendations

It is human to make mistakes, no matter if you
are a pedestrian or a driver. The consequences
of mistakes can be deadly when vulnerable hur
man beings are mixed with cars and trucks. It
may even be human to bresk rules at times, and
only in an ided world could we regulate away dl
problems. Enforcement of existing rules govern-
ing safe behavior has some potentia to improve
pedestrian safety—but probably only margindly.
That is both because intense enough police et
forcement is expensive and because people
breek rules they typicaly follow when they need
the rules the mogt; when they are in an extreme
hurry, or under the influence of acohal.

To a large degree, the pededtrian safety
problem in Maine is focused to our aterias and
magor collectors, where highways pass through
villages and towns. It is important that pedestri-
ans are provided with safe locations for crossing
these dreets.  Safe typicaly means one lane of
traffic in each direction and low speeds.

Encouragement by rewarding people ke-
having safdy (or legdly) has amilar problems as
enforcement. It may be effective in theory, but in
practice would be very hard to implement. An
other type d encouragement that has more fo-
tentid is to provide safe fcilities to pedestrians.
Then, hopefully, pedestrians will gravitate to-
wards these fadilities and away from dangerous
locations.
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Enginesring, sometimes in  combination
with education and efforcement, is probably the
way to clearly improved pedestrian safety. But
not al engineering measures are effective. How-
ever, there are severa measures that are very -
fective. That includes inddlation of refuge is-
lands, adding warning signs that are activated
only when a pedestrian is present, making the
road narrower and reducing the travel speeds of,

10

in paticular, the fagter vehicles. Also, in low-
speed environments, barrels and cones in the
roadway may act as good substitutes for refuge
idands whereit isimpracticd to ingtal permanent
idands. It is important that the use of such de-
vices be standardized.

A pededtrian design guide will be pub-
lished as a complemert to this report.
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EXECUTIVE SUMMARY

Introduction

The primary objective of this project isto in-form
the agency of how pededtrian safety can be im-
proved in the State of Maine. Obvioudy, pedes-
trian safety cannot aways be maximized. The
safety of motorists may a times conflict with the
safety of pededtrians, and efficiency of traffic
movements as well as aesthetic and envirorn-
menta concerns obvioudy aso have to be con
Sdered. Naturdly, inddlation and maintenance
costs are other important factors when deciding
on what to do to get cost-€effective solutions.

The objective of the project isto focus on
pedestrian traffic safety. Pedestrian security, i.e.,
how a layout may influence the risk of assaullt,
rape, or other violent crimes, is aso an important
issue. The atractiveness of fadlities is a differ-
ent—and very important—factor in promoting
walking as a mode of transportation. We know
that people want direct, aestheticaly pleasing and
sdfe fadilities. Making the facilities attractive can
by itsdf promote safety. If drivers see many pe-
destrians dong a dtreet, they are more likdly to
dow down and yield to crossing pedestrians. On
the other hand, making facilities dtractive may
lead not only to more pedestrians in an area but
a so0 to more pedestrian crashes.

The centrd task of this project isto assess
the safety problems and the effect of different
measures that possibly could be introduced in
order to improve the safety of pedestrians in the
state of Maine. Qrash data can be used as an
objective measure of safety—if we have sufficient
numbers to be able to cdculate averages and
precisons. But there are dternaive ways of
sudying safety. A problem in safety evauations
is that expected crashes may not actudly have
happened yet. By chance, a dangerous location
may have been spared from crashes in the pagt,
though the future may hold a less fortunate ou-

come. Conflict dudies—using the FHWA or a
Swedish technique—can be used for such
evaduations, to edimate an expected accident
rate. Observation of behavior may dso be a
possble avenue for assessing safety-related &
SUes.

waking is maybe the most natural way of
getting from one place to another. If towns and
cities were planned accordingly, many activities
could be reached from a person’s home by foot.
And people can incorporate waking into ther
everyday activities even if they live far away from
work and service centers, by waking, for exam-
ple, from shop to shop. But safe, secure, unre-
dricted, and aestheticdly dtractive facilities are
needed to persuade people to do that rather than
to drive.

There are many hedth benefits connected
to walking. Walking is probably the form of ex-
ercise that has the fewest negative sde effects in
the form of injuries—as long as injuries caused
by collisons with motor vehicles are avoided.
Carre edtimates that a person gains one hour of
expected life for every hour he/she is engaged in
moderate exercise, for example waking. If we
extrapolate these findings, a person would live
forever if he kept on walking. Obvioudy, thet is
not true. But the results do meen that “no timeis
wasted” when going by foot to and from ectivi-
ties.

There are obvioudy people with hedth
problems who cannot walk, but if we include rid-
ing a whedchair under the genera umbrela of
‘walking,” then most of us can and do walk, at
least sometimes. But why do we not wak more?
Fird, it takes time. Although as stated above, it
does not redly take time out of a person’s life
unless ‘excessve time is spent on walking.
However, it is human nature that we do not want
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to sacrifice minutes today for a gain later in life,
and we often fed that we do not have time to
spend fifteen minutes on waking when we can
get there in two minutes by car.

Another resson people do not wak is
safety. The focus of this Sudy is on transporta-
tion safety. How do people perceive sdfety for
themsalves when walking, and what are the db-
jective risks when waking in traffic? It is espe-
ddly important that children are given safe and
secure opportunities to walk to and from school.
Wadking may become a lifetime habit if it ke
comes the norm at an early age.

(Picture courtesy of Vision Zero, Sweden)

Figure 2 Isthishow pedestrians should feel
when walking along city streets?

Later in life, people aso need to have ‘inviting
environments to be encouraged to walk. People
should not have to cross ‘desert-gzed’ parking
lots when walking © shops and restaurants. A
building's entrance should be located close to the
street with a safe, direct access directly from the
sdewdk. Parking should be below, above, be-
hind, or on the sde of the building—noat in front.
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It is dso important for pedestrians to see others
walking in that a’ea To have resdences and
businesses mixed—uwith restaurants and shops on
the ground floor, offices one flight up, and gpart-
ments above that—means that there will be pe-
dedtrian activity both during the daytime and eve-

ning.

Target Communities

The following communities were sdlected as rep-
resentative for the state and have been the focus
of these sudies.

- Bangor

- Paris’/Norway (Oxford Hills)
- Camden (and Rockport)

- Hdlowdl

- Brunswick

They make up coadtd tourist towns as well as
inland “mill towns” Smdler towns as wel as cit-
ies are included. Problems and solutions identi-
fied & these communities may be applicable to
other towns as well. However, a couple of the
communities were included because they had
(Oxford Hills and Brunswick) or were perceived
to have (Hdlowdl) abnormaly high pedestrian
crash rates.

Crash Data

Pedestrian crashes in Maine are discussed in
Chapter 5. A totd of 1589 pedestrian crashes
were reported in 1994 through 1998. A more
detalled andyss of crashes in the five target
communities are presented in Chapter 7. An
andysis of fad crashes in the date is presented
in Chapter 10. A total of 81 people were fatdly
injured in 80 pedestrian crashes during the 5-year
period 1994-98. Ten percent of them were be-
low the age of 18 whereas 42% were 65 or
older.
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Observed versus Expected Crash Num-
bers

Two different models were used for predicting
crash numbers a 115 randomly chosen locations
in the target communities. Pedestrian and vehicle
volumes were gathered, prior to any knowledge
of the crash data. Pedestrian counts, typicdly a
minimum of two hours a each location, were ex-
panded to gpproximate annud average daily vol-
umes. Motor vehicle traffic counts were taken
from Maine DOT’s website. The results of this
andyss can be summarized by Table 5.

Table5 Predicted and observed pedestrian
crash numbers, Summary for Maine

Area Predicted Predicted Observed
number of number of number
crashes per crashes per of pedes-
fiveyears, fiveyears, trian
Swedish British  crashes
model model 1994-98
Bangor, CBD 424 4.23 3
Bangor, outside CBD 212 327 7
University of Maine 336 352 2
Rest of Penobscot 1.09 123 1
County
Hallowell 157 170
Camden 2.68 262
Brunswick 217 259
Oxford Hills 215 368 16
SUM Maine 194 228 39

The predicted numbers are caculated based on
pedestrian and vehicle volumes only. If the loca-
tions were of “typicd European standards’ then
the observed number should be close to the pre-
dicted one. Locations with (Satisicdly sgnifi-
cant) more actua crashes than predicted would
have designs (or road-user behavior) that are less
desrable than those having fewer observed
crashes.

It is clear that the ‘randomly’ chosen loca
tions (with a total of 39 crashes), on average,
have more crashes than ‘typicd’ European loca
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tions (with those traffic volumes). The difference
between the observed tota number and that pre-
dicted by the Swedish modd is datidicdly sg-
nificant (p=0.00005), s0 is the difference be-
tween the observed number and that predicted
by the British model (p=0.001). The predictions
by the two modds themsdves adso deviate
somewhat from each other, but this deviation (of
approximately 17%) is far from daidicdly dg-
nificant. In other words, the models (presented
in detall in Chapter 8, starting on page 64) seem
to perform well, it is the safety of the locations
that is not so good. However, the low-speed en+
vironments of downtown Bangor, Hdlowdl and
Camden as wdl| as the Universty of Maine cam-
pus have better safety than the models predict.

Table 6 shows the safety of different
crossvak layouts. Staidicdly sgnificant devi-
ances are found for only afew layouts. Clearly
more dangerous than predicted are the wide,
high-speed, unmarked locations (p=0.000003)
and the wide, medium-speed, unmarked loca
tions (p=0.0005). Also more dangerous are
high-speed, marked, wide locations (p=0.0002)
and medium-speed, marked wide locations
(p=0.03).

Not gatisticaly sgnificant deviances were
found for severa layouts. Somewhat more dar+
gerous than expected (predicted) are high-speed
unmarked narrow streets (p=0.14) and medium-
speed unmarked narrow streets  (p=0.08).
However, the low-speed unmarked locations are
safer than expected (p=0.07).

None of the sgndized cdlls deviate from
the predicted number in a Satidticaly sgnificant
way. However, the low-speed signdized loca
tions are somewhat more dangerous than ex-
pected whereas the non-sgndized lowspeed
locations summed together ae safer than
expected (p=0.014). There was not a sngle
pedestrian crash in an unmarked, low-speed
location. In other words, the concluson from my
Ph.D.-thesis published in 1982 that low-speed
non-signaized locations are safer for pedestrians
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signdized locations are safer for pedestrians than
signals has been supported by this study too.

Table6 Predicted and observed pedestrian
crashes by typical speed, street width

and control
Speed 2-lane >2-lane
Pred. Obs. Pred. Obs.

Unmarked lo- low 2.63 0 0.00 0
cation med 008 1 221 9

high 065 2 021 5
Marked cross- low 543 3 0.20 0
walk,nosig- med 000 0 220 6
nalorbarel i 14 1 053 5
Marked cross- low 1.76 1 111 0
wakw. barel, med 000 0 000 0
no signal high 000 0 000 O
Marked low 000 0 152 3
crosswalk,  med 025 1 083 1
signal high 02 0 o011 1
Risk

In the previous section, vehicle volume was used
as an explanatory varidble in trying to predict if a
type of crossing is safer or less safe than it ought
to be for such trafic volumes. In this section, the
risk per crossing pededtrian is andyzed, see
Table 7. We can seethat therisk varies alot be-
tween the different communities. It is very low
(0-0.15 per million pedestrians) for people
crossing the [studied] dreets of the Universty of
Maine campus and Route 1 through Camden,
both low-speed environments. The risk is rea
sonably low (0.25 to 0.33 per million crossings)
in the Centra Business Didrict of downtown
Bangor and Hdlowel aswell as a most other lo-
caions dudied in the Greater Bangor area
However, the risk is high (2-3 per million pedes-
trians) on the outer sections of State Street and
Main Street in Bangor as well as for pededtrians
crossng Maine Stregt in Brunswick. Therisk is
very high (above 5 per million crossng pedesiri-
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ans) in Oxford Hills for pededtrians crossing the
Main Streets of Norway and South Paris.

Table7 Observed pedestrian crashes per million
pedestrians, Maine summary

Town No.of Observed Crashes
crossing crashes permillion
pedestrians 1994-98 crossings
per day
Bangor, CBD 6174 3 0.27
Bangor, outside CBD 1670 7 230
University of Maine 8333 2 013
Rest of Penobscot 1680 1 0.33
Hallowell 1863 1 0.29
Camden 3990 1 014
Brunswick 2000 8 220
Oxford Hills 1467 16 5.98
SUM Maine 27177 39 0.79
Connecticut 9320 40 121
Speeds

The number of fatal pedestrian crashes throught
out the state was compared to the total number
of pedestrian crashes for different speed limits.
The ratio between the two numbers is the likeli-
hood a crash will reault in a fatdity. These re-
aults, with confidence intervals, are presented in
Figure 3. Thereisa2.5% datisticd risk that the
minmum vaue would not be reached and a 2.5%
risk that the maximum value would be exceeded
in the confidence intervas shown.

The actual speed a the time of collison,
or prior to an evasve maneuver, may not coin-
cide with the speed limit. Drivers nvolved in
these crashes may be typica drivers, meaning
thet they like ‘mogt’ drivers in Maine exceed the
gpeed limit by at least 5 or 10 mph when they are
driving on non-congested roads. It isaso afair
assumption that some of the drivers nvolved in
crashes may be driving faster than typicd drivers
do. Thisis supported by the fact that many of
the driversinvolved in the fatd pedestrian crashes
had received speeding tickets during the last
couple of years indicating that they exceed speed
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limits by more than 10 to 15 mph at least some-
times. (For details, see Section 10.6 darting on
page 86.) Some of the drivers dso have multiple
crash involvement in the years leading up the fatd
crash. One driver had three crashes within the
month of the fatal crash. But, there are dso
many drivers with no crash or violation records.
Some of the crashes these drivers have involve
pedestrians with extendve violation records as
habitual offenders and abusers of acohal. Findly,
there are crashes where none of the nvolved
parties have any demerit points or crash involve-
ment prior to this event. In summary, some
groups of people seem more prone to being in-
volved in fatal pedestrian crashes than others, but
no one is completely immune againg thisrisk.

Probability of Fatality
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Figure 3 Speed limit and probability of afatality
with 95% level of confidence

Behavior

The traffic safety of a pedestrian who is crossing
a street is influenced by many factors induding
his’her own behavior. If the pedestrian crosses
when there are no vehides close by, he/she will
obvioudy be safe. If the pedestrian wishes to
cross a street when there are vehicles going by,
he/she can ether wait for a ‘safe€ gap to occur,
for a vehicleto dow down or stop for him/her, or
just walk out into traffic hoping for the bet. This
third option is primarily chosen by intoxicated
people and possibly by people in great stress or
with mentd handicaps—or by mistake by avisu-
aly impaired person. But a‘normd’ personina
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hurry may dso choose that option. And very
young children may do it because they do not re-
aize the dangers. Measuresto provide safety for
people walking draight out into traffic may be
different than measures aming at providing safety
for people choosing either of the other two ap-
tions. Also, it should be taken into account that
introducing measures providing safety for the
group “waking straight out into traffic,” such as
reducing speed or legidating pededtrian priority
may increase the frequency of that behavior.

Studies from around the state indicate that
the higher the driving speed, the lower the per-
centage of drivers who stop and yidd to pedes-
trians in crosswaks. This rdaionship can be il-
lusrated with results from the Universty of
Maine campus a Orono, see Table 8. These
studies were carried out in the Fall of 1998. The
yied behavior has improved some since then.
But sill, a clear ngjority of drivers do not stop
when the speed exceeds 20 mph.

Table8 Speed and yield behavior

Speed (mph) % yielding
0-10 100%
11-15 28%
16-20 23%
21+ 17%

Survey of Students and Their Parents

As pat of this project, a survey was developed
to interview children and therr parents. It was
adminigtered in four of the five target communi-
ties The Bangor school department did not
participate with the motivation that this was not a
core-curriculum priority, and that the school dis-
trict’s policy is to not participate in these types of
activities.

The survey in Oxford Hills targeted high
school students as well as younger students. In
the other communities, only grades K-8 were in-
cluded.
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A totd of 308 students and their parents
participated. Results are presented in the main
body of tis report, in Chapter 12, starting on
page 97. Below follows some results.

The frequency with which students choose
different modes of getting to school was studied.
In dl the towns, except for high-school students
in Oxford Hills, a mgority of students dways or
frequently take the school bus. About 30% are
adways or frequently driven by car. The highest
percentage of people frequently riding a bicycle
to school is in Bunswick, with 4%. The per-
centage of people dways or frequently waking
to school varies between 4% for Halowel to
25% in Brunswick. It is13% in Camdenaswell
as in Oxford Hills (for both dementary school
students and high-school students).  The most
common reason people do not walk or ride a bi-
cycle to school is, according to the students
themsalves, that it is too far or takes too long.
Some people aso report that it istoo unsafe.

Students were asked about their crash
experiences. Fifty-three students reported having
had a bicycle crash, many needing medica atten
tion. Only two of the crashes involved an auto-
mobile.  Twenty-six students reported walk-
ing/running acadents, some of them requiring
medica attention. None involved motor vehicles,
There were six accidentsinvolving sudentsriding
school busses. In hdf of them, the person
dipped when getting on or off or got caught in the
door. The other three were crashes between the
bus and another vehicle.

The parents were asked “When (if) your
child walkg/rides a bike to schoal, do you worry
that he/she may be @) involved in a treffic acci-
dent; b) assaulted by other child; ¢) assaulted by
an adult. The responses are summarized in Table
9 showing that traffic is the biggest worry to most
parents.
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Table9 Portion of parents who frequently
worry about their child's safety

Traffic Assault by Assault

child by adult
Oxford Hill'sdlement. 19% 8% 11%
Oxford Hill’ s high sch. D% 0% %
Hallowell (element.) 26% o 15%
Camden (K-5) 14% 0% 3%
Camden middle school 18% 2% 6%

Brunswick (2-8) 16% 1% 10%

With respect to crosswak usage, very few st
dents answered ‘no’ to the question “Have you
been told to always use a crosswalk (if there is
one) when crossing a street on foot?” Typicaly
dudents indicated a parent as one source of the
information. Many dso indicated that school
personnel had told them and some indicated
other people such as friends, scout leaders and
policemen.

Hemet use among bicyding sudents is
presented in Chapter 12.

The parents were asked about hedth
benefits of waking: “Do you believe it would be
good for your child's hedth to wak more?’
Most parents answered ‘yes but afew said ‘no.’
The most common reason given for a negative
answer is that “they get enough exercise any-
way.”

Parents were asked: “Do you dlow your
child to wak to nearby destinations, other than
the school (such as a convenience dore, a
friend’s house or the park)? The ngority sad
‘yes though severd parents specified conditions.

Parents were aso asked, “Do you alow
your child to be out waking in your community
without adult sipervison during normd daylight
hours? Roughly haf answered ‘yes and hdf sad
‘no.” There were frequently stipulations added to
the yes or no answer. Not surprisingly, older
children have more freedom to be out by them-
selves than younger children.
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Students were aso asked to point out
dangerous locations in their community. Results
are given in the main text.

The parents responses to the question,
“What could the town do to encourage you to
wak more on, or adong, public sreets and
roads?” showed that most parents want sde-
walks congtructed and paved shoulders.  Other
frequent responses were more sireetlights and
more police enforcement.

The parents were asked: “Do you think
that your town should &) add many more cross-
walks, b) use barrels, cones, or other devicesto
make crosswaks more vigble ¢) dgndize more
locations; and d) use more crossing guards?’

The answers show that parents want to
give the highest priority to more crosswaks
closely followed by the use of more barres. (In
Brunswick, bareds were given higher priority
than crosswalks) More sgnas is a more com-
mon answer than more crossing guards.

Parents were aso asked to give “other
uggestions for how to meke your community
safer for pedestrians and bicyclists?” Those re-
aults can dso be found in the main text.

The parents were findly asked about their
knowledge of code. Results for each community
are presented in the main text and a summary for
dl communitiesisgivenin Table 10. It isobvious
that many parents—read motoriss—are not very
familiar with the code. It may not seem important
that awide mgority of motorists believe that they
mug yidd to pedestrians till onthe sdewdk at a
crosswak. However, the 20 to 30% of drivers
who know that they do not have to may be a
safety hazard to the vast mgjority (of pedestrians)
who believe that motorists must stop and yield to
them.
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Table 10 Survey of parents: Percent correct an-
swers

Oxford Hdlo- Camden
Hills wdll

Bruns-
wick

Motorists must
yield to pedsin x-
wak

Motorists must
yield to peds still
on sidewalk at x-
wak

M otorists must
yield to peds still
on sidewak away
from x-wak

Should you walk
with or against traf-
ficif thereareno
sidewalks?

When may you
begin crossing at a
signalized cross-
walk with a pedes-
trian display?

86% 93% 91% 98%

31% 19% 20% 2%

53% 46% 50% 63%

5% 8% 85% 87%

53% 62% 51% 63%

Overall Results and Conclusions

Detaled results are given in Chapters 15, 16 and
17. Brief conclusons based on the result chap-
ters are given in Chapter 18 and these are sum+
marized below.

It is human to make mistakes, no matter if
you are a pededtrian or a driver. The conse-
quences of mistakes can be deadly when vulner-
able human beings are mixed with cars and
trucks, especidly if those vehicles move a high
gpeeds. It may even be human to break rules at
times, and only in an idedl world could we regu-
late away al problems. Enforcement of exiging
rules governing safe behavior has some possibili-
ties to improve pedestrian safety—but probably
only margindly. That is both because intense
enough police enforcement is expensive and be-
cause people bresk rules they typicaly follow
when they need the rules the most, when they are
in an extreme hurry, or under the nfluence of,
e.g., dcohal.
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To a large degree, the pededtrian safety
problem in Maine is focused to our aterids and
major collectors, where highways pass through
villages and towns. (Rurd roads may be at least
equdly dangerous for pedestrians, but since 0
few people wak there, the safety problem is
typicaly not manifeted. However, one reason
people do not walk there may be that they are
perceived astoo unsafe.) There are at least three
possible ways of dealing with the problem of pe-
destrians and vehicles sharing the same space.
The first goproach was practiced about a hur-
dred years ago in many communities. That was
to give pededtrians true priority. A man carrying
ared flag had to wak ahead of any motor veh-
cle, and the speed obvioudy would be modest.
The driver typicdly would have to yidd to (go
around) any obstacle. The second goproach—
il practiced in some jurisdictions—is that driv-
ers have asolute priority, especidly on rurd
roads but dso on arterids going through built-up
areas. To be safe, pedestrians must stay away
from roads, at least when cars are approaching.
Crossing a dreet is arisky business of which the
pededirian must take full responsibility. Redity
today, is close to this second gpproach even if
pedestrians formdly have the right of way a
marked crosswalks and a sgndized intersec-
tions. To have the practicd right of way in a
crosswak only some of the time means that a
pedestrian dways must wait for al nearby carsto
come to full stops before it is safe to step into the
crosswalk. The third gpproach is one where
drivers and pedestrians are equal partners. The
pedestrian is no longer seen as a nuisance or ad-
versay to vehicular traffic and the pededtrian
therefore does not need to be protected from
drivers. In everyday life, for example in a gro-
cery line, we do not push our way aheed just be-
cause we are heavier or more powerful. Why
could it not be the same way in traffic—in areas
were pedestrians and cars have equd rights—as
they, in my opinion, should have on Main Street
in avillage center? And rather than compete for
space the two groups ought to voluntarily offer

each other space as civilized human beings do.
To make this interaction possble—and likey—
vehicle speeds must be very low.

It becomes obvious that long-distance
travelers and long-haul freight operators will get
frugtrated if they frequently have to interact with
dow-moving pedestrians. The god should there-
fore be tha our Nationd Highway System
(NHS) and other mgjor arterids should have d-
terndtive routes bypassng town and village cen
ters. However, many travelers dong these roads
will want to access businesses in those towns and
villages, and business [road] dternatives should
therefore dso be eadly reached.  Junctions
should be built so that it is equaly easy to head
onto the bypass as onto the business dterndive.
One junction type offering this qudity is the mod-
ern roundabout. Cogt limitations, and sometimes
environmenta concerns, will mean that many by-
passes probably will not be built in a foreseeable
future.

Pedestrians and bicyclists are sometimes
referred to as vulnerable road users. 1t should be
remembered that there are aso extra-vulnerable
road users, i.e., the very young, the very old, the
visudly impared, the mobility impaired, and the
mentally chalenged who aso have aright to get
to their destinations as independently as possible.

Pedestrians often share space with motor-
igs. When waking aong highways and dtreets,
pededtrians a least sometimes have adequate
sdewalks or shoulders, but pedestrians often
need to cross roadways in order to reach desired
dedtinations. It is important that pedestrians are
provided with safe locations for such crossngs.
And those locations must be dong the shortest
route for the pedestrian; else a substantial number
will cross away from the intended locations. For
example, a the roundabout in Little Fals, Gor-
ham, constructed in 1997, marked crosswalks
are located approximately 15 to 20 meters (50 to
65 ft) upstream from the respective yidd lines.
This means that the crosswalks were roughly thet
same distance away from the shortest path when
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walking dong US 202. Only 23% of observed
pedestrians took the detour to the marked
crosswalk. It may be possible to increase that
percentage with education and efforcement but,
bascdly, it is very hard to redtrict pedestrian
movements without putting up physica barriers.
And pedestrians have a tendency to get through
or around even such barriers.

A high percentage of urban pedestrian
accidents occur in marked crosswalks. Marked
crosswalks have the advantages of telling pedes-
trianswhereit is‘saf€ to cross and tdling drivers
where they can expect pededrians. Still, therisk
of a crash may actudly be just as high in marked
crosswaks as away from them. The reason is
that many motorists do not even notice a cross-
walk, and if they do, they do not modify their be-
havior in a substantia way. Many pedestrians,
however, fed secure in the crosswalk and &
sume that dl gpproaching drivers will yidd to
them. Some towns put up barres or cones to
notify drivers that they are gpproaching a cross-
wak. Most of these devices are not gproved
by MUTCD. Also, such devices may causeinju
riesif they are hit by avehicle and ‘torpedoed’ at
pedestrians or other traffic. However, they may
aso improve the safety by making drivers rotice
the existence of a crosswak as well as provide a
refuge areain the middle of the street. The pos-
tive safety dfects mogt likey dominate over the
negative ones. There are dterndtives to barrels.
Flashing lights and the recently MUTCD-
gpproved fluorescent sgns may dso make
crosswaks noticed by a mgjority of drivers, but
these cevices do not provide for a refuge area
where pedestrians fed that they ‘safdy’ can walt
rather than hurry acrossin front of vehicles on the
second half of the road.

So what can be done to further mprove
pedestrian safety in Maine? There are the four
E's to work with. That is education, enforce-
ment, encouragement and engineering.  These
concepts can be applied ndividudly or in some
type of combination.
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When it comes to education, my belief
used to be very optimigtic. But my review of lit-
erature within this project has shown that there
are very few evduated programs indicating any
clear benefits. | could summarize my present be-
lief with that it is possible to sdl ideas and prod-
ucts, eg., Nordic Track ®, to people but very
hard to make people actudly use such equipment
consgently. In the same way, we can have peo-
ple ‘buy’ into good behavior, but they may not
follow those recommendations when there is Sg-
nificant lesistance to it; when it is easer not to.
And especidly not when they arein ahurry.

| il believe that enforcement has poten-
tids Unfortunatdy, high-levd enforcement is
very expensive and enough of a focus on pedes-
trian safety to have enforcement make significant
improvementsis unlikely.

Encouragement by rewarding people ke-
having safdy (or legdly) has amilar problems as
enforcement. It may be effective in theory, but in
practice would be very hard to implement. An-
other type of encouragement that has more fo-
tentia is to provide safe fcilities to pedestrians.
Then, hopefully, pedestrians will gravitate to-
wards these facilities and away from dangerous
locations.

Enginesring, sometimes in - combination
with education and atforcement, is probably the
way to clearly improved pedestrian safety. But
not dl engineering measures are effective. It is
known, eg., that rumble strips prior to cross-
walks do not seem to be beneficid. On the other
hand, severd messures are very effective. That
indudes inddlation of refuge idands adding
warning signs that are activated only when a pe-
dedtrian is present, making the road narrower
and reducing the travel speeds of, in particular,
the fagter vehicles. Also, in low-speed environ-
ments, barrels and cones in the roadway may act
as good subgtitutes for refuge idands whereiit is
impracticd to ingal permanent idands. It isim
portant that the use of such devices be standard-
ized in dmilar ways as dready done by the States

PEDESTRIAN SAFETY



of New York and New Hampshire. And the text Design Guide. Some idesas of what could be in-

on sgns probably should reflect current legida cluded in such a guide is presented in Chapter
tion acurately. For example, the word ‘stop’ 19, see page 237. A fird draft of such aguideis
should not be used if the law dates ‘yidd. State currently being produced.

guidelines should be presented in a Pedestrian
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